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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress element breakdown which 
occurs owing to a potential difference between two systems of power 
sources by providing a protective circuit which conducts first and 
second power lines to each other when the potential difference between 
the first and second power lines exceeds a prescribed value between 
the first and second power lines. 

SOLUTION: In a semiconductor device provided with a first circuit 23 
which is operated by a first power supply voltage supplied from first 
power lines Vss1 and Vdd1, a second circuit 24 which is operated by a 
second power supply voltage supplied from second power lines Vss2 and 
Vdd2, and a signal line S11 for transmitting signals between the circuits 
23 and 24, a protective circuit HK1 which brings the first and second 
power lines Vss1 and Vdd1 and Vss2 and Vdd2 into continuity with each 
other when the potential difference between the lines Vss1 and Vdd1 
and the lines Vss2 and Vdd2 exceeds a prescribed value is provided 
between the lines Vss1 and Vdd1 and the lines Vss2 and Vdd2. 
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2 , Vdd 2 £ <om^ % l ro^tt«/JWtttfllro«SR 
m Vss 1 , Vdd 1 £ fg 2 (^It&fl/iStt&flllcoWRjltl 
Vss 2, Vdd 2 £ ro«fi^feiJ9fjerottSra?Lfci*Ki» l 

<D&m&ffl/$im&M<Z>WBji&Vss 1 , Vdd 1 hWi2 (D 

fcmfflM/mm&®\(Dm.mMvss 2, vdd 2 £ &mm $ 
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mcommm^hmzznzm 1 nmrnmrn^x-oxw)^ 
m 2 oxsmsm <ommm t m 2 tonm&mmmmm^ h 

£ ft* 8 2 otfgauSEtt: «fc o XWim- 5 ft 2 coialSg 

cjb 1 wEsg i «ufsm 2 roiHisg t roro-efa^&ear*-* 

ft «M t a *NWW«fc*svvt\ 

(tulSjB 1 Wte®tefflS/i«Steffi!lco®ai^i:SulS^ 2 CD® 

emteftij/it; t Bfjfsm 2 

m*« 2 1 mm 1 «>ai»ittflBromwi» t bwejis 2 

mm t mmm 2 <vm%toM<o*m*k t <on®mmfe<?> 
m^Mtrnzmm 1 <owmmo>wB3kkmsm 2 

a>ofline» i cotemfti] cos^a t mi EM 2 wtemttWJ 
cos^ i cop H i tutem i <Di&mmn\v>mMffii t mm 

B#(CH(jfe^ i (Di&m&micommM t rnmrn 2 vmrnm 

%&£im^mi/M&wv>wm<r>, mmm 1 » 
EWKefln?<D*<ai:iraEjB 2 roi§w&iG«-cfc>«<£fc com 

mmmf bftxtiz =. b *nmb-tz?mfcmm« 
4 1 11 <7mmm<r>mm t m 1 

m 2 cofimfefflj comas^ t is 2 (Diiim&wjwmafJi^ & 
* tiz m 2 (Dwmmmc & o xmt-tz m 2 comsg 

SulS^irolHlitSirBulEm2c7?[HlS&tcoP^icSM^n., W 

ism 1 vmmbmmm 2 courage cowr-m #sr^arra 
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f^m2<7>i&m&w/&nitLM<DmMMbmzia*mb 
<om\^ mmm 2 amfe&M/fcw&Mnmsm t mm 
m^b<7>m&m*jtt<Dm*Mttmzmnm 2 roe 

fiMRHBS^Mtftit e>*vc*a r. b *mmb-tz> *m»%i 

So 

[W*^ 5 ] Suisse 2 t mrE«-* 

^toFflic. flfnem 2 <DmmfiLM<nmmM b mmm-tm 
10 t <Dm&mm7£<Dimmz-tzmcmm% 2 ro^sm^j 

fr-offlmm 2 <Dfcm/&m<o^Mbim.m j >m t <?>m 
rnmrn 2 <otsmsM<omm t mrnm^mb ©te: 

b msm^mnmmmb zmmintzm 2 <r>vmmms 
&vbftx*z^b&¥mbTznM&4mm<?>¥m# 

20 him&ftzmm&\z.£^>xw>vpirzmi<DiB\mb. 

mmm\(o^m,bmm'm2<D^m t b(Dm\zmm^ia,, m 
mm 1 coihiss t Btnem 2 cdhss i roiw-efs^sre^-s 

tt-rz^mimwizis^x, 
mmm*m<Dimb, K&temnmm&m/-0,n&.m<D 
mmmcowmm 2 <D\smmmx<Dm&b (Dm&mwfe 
<»m.t:*HLitm^ mmm^mb. mmm2<Dm^mm 
<Dmw^.mn/nmmm(DmMMb ztmzitzim 
30 \Bmmrtbthxtezzb&m&b^z¥m&mm<. 

[fflf**7] «fflE«-*»ttt, huIE^ 2 coIhISScoAW 

* *t, mtss 2 l < i±hu 

ism 2 coiHissic^M-f ^f&mMLm/m,mMLm<Dwmm^. 

$^TV>5ctSr#mt-rSfS*^l, ffit3R3S2, ft* 

So 

[»#JJI 8 ] milS^aiHlSStiMO SSh7 # , 

3, SWt«4, »*«5, W*ri6XlilS*«7|E«cCO 

[»*« 9 ] mi cotem&fflicomarjss t m 2 co«®{4 
wtDmmmfrb&ffetstizmsi.mjEicZ'oxmittzm 
1 com^^, 

m 2 nigMfcrnnmrnm t m 2 co;i5Sfe«ijcom«S/5^ 

fl«&*ti/5«W«aEfcio-C9lif^t-*«5 2tf?lHBSi:, 

Btnsmi«?5i5iKtt?[fBm2coiHiBst<ow^gsgg$tt, 

50 C*l<OEIBtWWE»2<OEKi:<0|BlT«#SreaN-« 
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imimimm ^ximzm^mzmx&tfmttmM* 
w&tntzimm&tK mrnrn 1 ^i&mtLm/Mmmm 
(ommB t sdiEfg 2 <r>&mmi\/&imM<Dmm t <d 

m i (onmAm^mmk^to k m ^/y-x^^ 

£tw ^2 C7^sfefiilw®m«{c^c7)y-^/ KM >- 
ri^g^ix, y-KiMfEKM^/y-xri^ilLT 10 

^ l (OfittiwWt^roy-^/ KM 

^2Wii5«#:«i|<7)m^i-- ; e» KM >/V— x 
&mx£ti. hirfifrlEKW^/y-^^iiLT 

m l roiSSffiftiJroSM^Jc:-?:^ K M v/y — *1>mWi 
£*k »l<o{SSteffi!l<?5aa^iw^roy— VKM^ 
asg^ix, y-htiuteKM^/y-xa^iiLT 

2 cD^m^Jroli^t-i^co K M y/ y — xfl*&iB£ 2 0 

stu 3? 2 <7m.m&mff>mmm\^<D y— k m v 
vmftisti, ^-htmrlEKW>-/y-x^j®LT 

is i <o«mtewi»®?JM-^ro k m -s/y-^&mm 

B2cotemfi«Sro®!Saic-€:wy— x/ KM y 

y- htiffisy-x/KMv-^SiiL.r 

V^nft^fWliroMOS h7y^^t> 

sg i <Dfcm/m\<D i mm&\z.z:<r>v—*/ k m va*^ 30 
a*g***u y-htBway-^/ km vasapifibT 

l^3n^^vl'l!09^2c7)MOS K7>^^t, 

* 1 WiSiftfeffljW®^fc:^:co K M v/y — ^.tmm. 

^i<7)fg:mfe:ftiiw®!S«i- ; e»y— vkmv 
h t mrte y— */ km va**aiyr 

% 2 <offi«&ffl|ro*SRMtk:*-<0 K M >-/y—x&WiM 
a^sa**^ hifl&ey— */KMv#SKSL-C 40 

t^nf+^H(Dl4©MOS K7y^^t5rft 

JB 1 ©KWMMroWWiM^ro* y— KSSSttMl^tU IS 

2 <rm.mMLm\<ommm^<DT y - K^ssstts^je 1 

<r>?<i*— K£, 

* 1 ©ffinttwroasiMftfc-tror y - Ka*aa»**u. is 
2 »as«te«!i«>mai»fc-t(D* y- Kansas 2 

toy^jf— Kir, 
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co^3f— Kir. 

is 2 ©wiitewwiBBGiftt;:*©* y- Kasga** *u if? 

2 C5filltfl(W«R(ilCtro7y- Ka*S8tt*;h,fcJS4 
[000 1] 

[0002] 

[0003] r <0«fc 5 #13:0 2 9 fc* 

t„ 02 9 izjrr «t 5 r. ronai 0!i ^.n* i ^ihiss 

irLT<DT-7-D^'|olSS (l) , tbl71lH]SS (3) , A7^ 
HESg (5) SHi*.ytT^n^t % |g 2 OlHlStg tLT 
Wt-V v^MeISS (2) iA^JlsISS (4) i&fB&fc-T-' 
W-^i^PSt^U Pi#tt«*» (SI) X-mmtstbX 

[0004] T-J-n (Vdd 1 , 

Vssl) ^ibft^^n, =f-i i??/i'%f><DmMWJ£i3.mM 

m (vdd 2, vss2) frbms&tiZo mm%k (vdd 
i) tmar^ (vdd2) t^m^thx^'o. ^tzmm. 
m (vssD tmmMk (v SS 2) t^ii$^-cv>-5 <> jb 

lecO^MiCittil. (1) d>^>ft^S|±j73 

[IHS (3) S^LTUWSii'W (SI) *tLt 

f<(i>9iv$itr>^ 4^'<—*frht3.Z>Ktm®k (4) t= 
A^3^^ 7-f v^/HeBS (2) {^s^^tbSo 
[0 0 0 5] 

^COim^fiT'tt, fBjib>6>roWH-e® 2 9 
o^<DA73t*SPPJniS^- (NT) frh-V—iSXtlft 
foSis 0 2 9(^-TJ;5^aSST^A^;iSfG (SR) ^ 
SaRiM (Vssl) r<7?Ji#{cii 
#L-c{f-5§« (si) <75^te:t*fc±#i-s 0 rtbtt, 
(vssi) frhv-^AM-fr^tzM&hmmx 

[0006] -rat. Azures (4) ^»r^^^sr« 

^tSMOSh?^^ (Ql) coy- hflMfcflSfflft 
(C±#U MOSh7^# (Ql) <Df—Y-y— 
*m<DmR$m*.Kt£*) , MOS h7V^? (Ql) 

tc Q ^7t. i3 0(^ti: y ^ r-fn^iaiss (1 
l) , t^s^/HsBS (12) coWMM (Vss, Vdd) 
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ttirfcfc^ii-etifcSA^ WMM (Vss) aswthoate 
±2li]LT§l#lE]£;teff&£ftv>fc*^ 3L«ic/«e^«fc 5 

*»fr»-tt» maftA^pK:, T-^-Di/iEjsg (id idg? 
ME^ttsnm (v ss ) osfifi^issi* -eai 
ltv ->s %><d<d. mmm (vss) ^jcs-ffcs^^x.^ 
ags^D, r-v v^a-ubs (i 2) (c^^^mar. 
» (vss) <Dmm> i Bm<DWimm&x-mi,tj:^ t& 

[0 0 0 7] -tZt. T1-a?mV& (1 1) fcSaSESifi, 

zmmm (v ss ) s?*/w§»& (12) i-^gg^n 10 

zmMM (Vss) t<oiWK:WIBIWK:*tJ5c«ffiSe4^ 

ft-s§« (si) eomficssjaft^-h#-r-5-if, x 

v^/HUSS (12) CDffi&lz&><0. 4 >;<—?frht£ 
3A7JESS (14) ^«tfSMOSh7V^?«y 

- h mmmmm lt 5 t <^ 5 raaa*£ ctv^, 

[0 0 0 8] 

<i«JBi©WH«IEK:J:orSbmr«JBi«>lHllSt, fg 20 
»*tba»2co«8SBBEJo:j:oriliftt-«JB2«>|H]» 

ti, mmm 1 surest mzm 2 ^i&isg t wK-cft^e 
mtzmm&bzmz-titm&mmcjs^T^ mssrn 
<D^m\/Mm&m<DWMM b mmm 2 <o&tmn/ 
mmmmmmm t^t, buib^ 1 ro^tefld/wt 
awe» 2 coflsmM/ffimtefwiwm** 
b<ommim&<om&mttmzms3& 1 axsmaM 
/*«{mh<o«8I* t rnrnm 2 nemsw/jKmoMn 30 

i^Si:-rS^##:^B(- <fc 9 , 2 ^lOffigOSfiSt 

1i^£U4>-5>btf>T*;&S 0 
[0 0 0 9] 

(1) mioj&sm 

[ooio] *mt^flg{c^5^#®eiiia 1 t-^-r 

£5t'. T-rn^lHSg (2 1) , ABBESS (2 3) , A 
/rfWlBK (2 5) ^?,4S7tD^t« fJt 9 J9Af 
mm (2 2) i:A^lH]Sg (2 4) Vf/i? 
WSrWU P"*f#fiff-$l# (Sl l) T^^^TV^o 
T-^-n^fflJ(D«gm)Eli®!SII (Vddl, Vssl) ;S>£> 
5^m»WB«EEf±WS« (Vdd2, 

Vs S 2) *»e>#a|&$ns. WRR (vddl) btsmm 

(Vdd2) ttt^«l^4xT*Jt), IKRMl (Vssl) km 50 
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Mm (Vss 2) irfiffcgHalSg (HK) Sr^LTSSIKStl 

[001 1 ] T-rn 4f&t*tiS 1 coIeJSSW— 0iJTfc 

oT, x-f > 5 ^>'^i^2<73(H]SS(7>-^Tfc5o 

£ffiUg (vddi) »i® i <7)iiimfi:{»lw®!f^w— ^JT-fc 
otiSi (Vssl) Hg5 l <D&m&M<DWMMv>— &i 
T&£„ £5>i-«g0& (Vdd2) Ktf$2 0fflt&fld<ott 

as^ro— 0?TfcoT, im (vss 2) ^m2(Di&m& 

Ltf>f i?9jVm%k&WSL£fr. W,2<D^mb\^XT-r 
n ^m«faJS8R**i,fc 9 . JBi, fg2<75[p]Sgi:>b|JJ|CT 
-7" n V MiT-V v'^yum^^H^n-S t> <OX 

feoTt>flli?7fcv\ 
[0012] (*K(H]K (HK 1 ) IttEKiMt (Vss 1 ) b 

mmm (v SS 2) iro«<fl^-£*sr«*..si:aBiL 
-c, mmm (vssi) (vss 2) b&fcmmz 

(i N r-rw&m (2D a»e>«#!4iw*iHiK (23) 

Sr^LTttJ^^n, ig*m (S 1 1) ^LTf^v'? 
/ugpco, ?i>>hti:2>7^tl®& (2 4) (cA7l£ 

*K r-V v^HhJSS (2 2) 
[0 0 13] ±gS^g{c*5v>T, T-Tv>fn<r>?<hbtt 
-SffttDffi^- (NT) -^milfiS^ (Vssl) v'A 

yj^fcoyh*#(-i±, mss^ (vssi) (vss 

J^09ttfi&£*tt*.« iftSSlilSS (HK) asfHBU ^ 

tx-^w®!^ (vssi, vss 2) is^ii LTJstsi^sia: 

[0 0 14] r^tcj;*}, ^5fe(OJ:5}-«i» (Vss 
D ©it±#i;#ot<t-§« (Sl 1) 

^9^<D?^tjmm (2 4) SrWffi&t-SMOS 

h7^^ (qi) <D?—\>mmmmz-±.%-vx, 

;©MOSlF7>^? (Ql) <oy— hflSS^C 
5 r i Srffi^Wuh-ra r t «ST# S„ ±izficr)(%«|p]SS 

(HK 1 ) coH^0i]§:|g2~iai 0(^-r o i2~04 
(c^-r-K^lEiaSfi, nft^/HMOS h9V^?*>?) 
ia5~0 7{c:^:-ri%KllISSii. pft^MOS 

h^y^^^^ 0 8-131 0 ic^-r^KlHlSSfi 
^t-Ki»P)ii5fc©TfcoT, V^-ftbtmUSI* (V 
ssl) (Vss 2) OttffiSfeSSBffew— 5£*S:ffl 

z.Z>bW®M (Vssl) tH3^ (Vss2) iSrati* 

itxmtmnmz-tzz. t^T#s„ ±a!Lfci* 

«lHl?gf±, 0 2~iai OJC^UTtlElBSfflf^fclttCPfiib 

^l"iK-7 f>7>"^^ (PNPlftNP 

®^<olt^ s 0fSco4^e^7t B#(c^ii UT C ti h sr« 
Isimtelcii- a <t 5 ^ClSSSTfentf . b* <D ± 5 * t ©T? 

fcoTt>J;v\ 

[0015] r wTI±— «S t Ltia 8 K*r»BlEI«HC 
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HJSST*fc5„ rromsgtci-Si:, miPfJI (Vssi) ts 

9fjji (Vss2) <K>m&&&Mx.f£, *3«fc-£0. 6V£TF 

TfofufrttbroeSMfc (vssi, Vss2) »i^i§L# 
f5If>/i»<7>JSHT*mj!I^ (Vssi) com&.&±fr L 
"C> mSSftH (Vssi) (Vss2) WgfiUS 

0. 6VElbt45i. FimMLXmfflfc 
(Vssi, Vss2) 2S2*SU ($(?IHSffitc/j:-5o * 

m^^Kimsst,, i5MHfcL-cm« (v ss d t 

WMM (Vss2) wmfe^^S^-^i^a^Sim 
gifJii (Vssi) kWMM (Vss2) ir^ii^-arTISl? 

[0 0 16] te^iftil^mi^ (Vssi, Vss 

2) <K>mmm®& (hkd ^tm/cwiovv-ttft^ 
\^MmMm<Dmmm (vaai, vdd2) <Dm\^umm^ 

(HK2) Srf9:t;ht9, fe^v^fii^mfilfflwmai^ (v 
ddl, Vdd2) , t&m.ffl9!l<omMM (Vssi, Vss 2) 20 
rop?;£«*!S0Sg (HK1. HK2) $rRttfc#S-M*» 

[0 0 17] (2) f2<oai}i?i 
£1TT% *^W^2W|QiS^{-oV^tftW-r-5 0 * 

5ic, (vss, vdd) i£&mxibZ>T-)-uyw& 

(3 1) , r^v^/HUgg (3 2) fc^U T^n^EI 
SS (3 1) fcttT^jflHUlsIK (3 5) tm^JlHlSg (3 

3) tSffifcZtl* rcotiS^lHlSS (3 3) fc^Wv^HEl 30 

sg 02) ©A^/isig (34) t<Dm\m^m (si 

1) a*S*lE£*vCV4. 

[0 0 18] mmm (Vss) teT-T-n^EBg (3 1) fc 

x-f v^HeJK (32) <^Tn(~t>#ii-efc3j5\ ^ 
IKo|p-g-±ail]LT§l^lHl#*arf/j:e>*v^«) % 013 

^-n^[His§ (3D d>e>ftre>*»ro«#*sa*Sir4i, 

J&tbttW^HK (3 3) frb\&JliSfrxm j im (SI 
1) Sr^LTA^JlHlK (3 4) Sr^-UTx-f v^/HUgg 
(3 2) tdA^^tbSr tJCJfcS. 40 
[0 0 19] t&fef ttfKK&ASfrc:, r-^n^[plSS (3 

1) Jd^^tbSflBSIS (Vss) rolfti±fi)f^»ffllt 

QE*-C-^L-CV^^co<7>, mm& (Vss) asjCfiT?&-5 

(3 1) K&ft$ft£tt£Uft (Vss) ir^-f f ^9MSm 
(3 2) (-SlM^^-Sma^ (Vss) ir^i-PF^ic 
*#*1tffiteflS£C, xV^^HSIK (3 2) roftttgk^ 
*>9, -f :"<-*a»&fc<5A*JlHB& (3 4) §r«^-rs 
MOS h7>"^?^-hM«ILtL*cT 
WCc 50 
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[00 20] L*»U *IQi^^l-#S^fl^StC«t 

turf, micomrnmrntrnmic^x. T-ra?m& (3 

1) K$ag£ft£WKflt (Vss) t^J?#A«Wf (3 

2) K:8M«$^2«RiMi (vss) t<Dm\z.'mmmz.'m& 
ms±cxmfe<7>m&mi:mz-izm&iai, ®m®& 

(hkd itmftLxztih&mmLxfflwmztezvy 

X\ 74*?9Jkm& (3 2) ic«0E$^«ffin (Vs 
s) (OlfitMS^i^ilti©!-, JtxE 

[002 1] <c*3, ^Ml^g-eilWKiKl (Vss) «|C 

i*siiHisg (hkd &mnz.Mia\,^xmmi.x^z 
*k *&mtt^tuz.mib-r. wmm (v<m) ffiat-saw/t 
9,014 i-^-r j: 5 (vdd) , m®M (vs 

s) <7>M(»lt-f%»0SS (HKl, HK2) SrK»tfc»a- 

teit*i%ai0K (HKl, HK2) Iw^tiiiiroi 
JS^irlUfic, 0 2H21 OK:^<J;5ftlEl8&&fflV'> 

[0022] 0) m3<Dmt&mm 

[00 2 3] #2tffi^f&{C#6^fo^Bfi0 1 5 
n5t7tB'/@IS (4 1) , tiJ^lH)^ (4 3) , A 
2J«SHHB& (4 5) i»&4a7tn^i, fj&tfr 
0SS (4 2) irA^JlsISS (4 4) t^/jrS^^yp 
afPSr^TU P"n#fcfcffi#*& (Si 1) T-^M^ti.Tv>S„ 
T-7"n^0RCD®gmBEH®I^ (Vddl, Vssi) A>«b 
^-V ^^^aurc»«R«E«:«R» (Vdd 2, 

vss 2) -frhw&zfr^ mmm (vddi) tmmm 

(Vdd2) iii7rfi^ti.T*3 9, fSRKl (Vssi) kM 
WM (Vss 2) il±^«l^^^r^^'5 <> 

[0024] ±mmmmkmm^7-ra ma 

(D-mxhz* kit. mmm (vddi) tt»i©j««ti 
<M<£>saGafcro— ^j-cfcoraaws (vssi) fi^KDig 
^ft'jwm^o— mx-ibz>* ish\z.mw& (vdd 2) 
2 <DMm&M<Dmm&<o— ^fcotss* (v ss 

2 ) fi^ 2 (Dl&mfi'l wmi!S^(7)-^JT-fe So 

[00 2 5] i*a0SS (HK 3) ii, 0 1 5iC^-f<t 5 
izmmM (Vss 2) tll^S (SI 1) trolBUcgSgiE* 

nxisr). ^tib<nm.$m&-i£&ZMS-z>kmmi, 

X, Wim (Vss2) iflMN* (Sl l) tS:»»0WK: 

mmm.m^-ti>^ y^^^xh^ a ±mmm^ 

i*Mf, T^a^|nlS§ (4 1) *»fe«#*Stli*llK (4 

3) fcfrLTtttfjSih,, m«» (SI 1) ^Ltr^ 
v?^yug|5(7), ^y-»<- ^^e>>fcSA^J0SS (4 4) KIA 
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ftZtl. 7<t i?*JU®& (4 2) 

[0026] ±ffisset-*5u>T, mrn=t (nt) 
mm* (vssi) A^f— ^A^^&oTt^g-jcii, m 
WM (vssi) ©aasas*«c±#u r<z>_k#^iM£ 
LTft-§# (si i) o?«tet**L±ff-rs*t, ^rcofl: 

<fl^sSf!e»«ffiS«:a^.*i:«IilHB» (HK3) «Sfli 
»U fl»** (Sll) kWm (Vss2) irri^ilL 
TttHnBI«tfclc*30>-e» A73lelSg (4 4) ©W^<— 
?£f8j&1-£MOS h7>"^^ (Ql) <F>tf—Y-V 
— ^fflro®fiasig^tC±#bT, roOMOS h^v^ 10 

^ (qi) wy- vmcmtmmt^ r i &fe>j«ut-f 

[0 0 2 7] ±i£<75(£aiE]{fg (HK3) fco^Ttt, 0 

1 e~0i 8\cmirm&!g$:m^ta££<. nit* 

^^-7h7V-^^ (PNPlttNPNi 

maters i 5 *iHH5T?a>ntf , if© «t 5 # tco-e&o 
ttiv^ 20 

[0028] ^siss^rmff^ (sii) t 

<g^f£(M<£>©&t& (Vss2) bV>fflK®mim& (HK 
i-PS^T> 01 9\Z7Frr£?lZ&&tSLM(Dmflm (Vdd 

1) (siD tnmizvm&m (hk4) & 
is*tfc 9 , 0 2 3 {zjjprrx ? \z.mwm\<^mmM (vdd 

2) tm^m (sii) iwiw, @s&«(oa»Mi (v 
ss2) tm^m (sin 2:03n«>p»rtcfliflHEM (h 

K3, HK 4 ) &Kttfc»£-fc:f3V^-Ct>, mmvM&z 

#t-5„ 30 

[0 0 2 9] ±ilicO(*SllE]3g (HK4) (COV>Tte, 0 

2 0~@2 2\Z7fr^m^m^fltfi:<, rix 

i'fi, ^jK— 7 h7^-^^ (PNPlT'tNPNM 
[0 0 3 0] (4) ^4rogU^ffi 

tiTr*. *5sw©JB4(7>*MgeiifiKov^-aKWi-*. 4 40 

*5, ^l~^3ro^Jg^i:*ji-t-5*«(-o^Tfi, 

^-f«t5t-s (Vss, Vdd) ^*ii-C-$>^T-7-n 

^lalSg (5 1) , f<t*S9»>Mk (5 2) 7t 
nifmm (5 1) fc{±A7J<*@Hlg& (5 5) ^WTJlalSg 
(5 3) ii&ffiZti. rrotH*lHlS& (5 3) ir>/^ 
/HhBS (5 2) ©ATJlHlSg (5 4) iWfSicff (S 
1 1) isS8Bt**tTV^4. 

[0031] mmm (v ss ) vm-u^n (sd t 

v^A-UBS (5 2) C0V^-ftX.{ct.*3lT'$>S/J\ 59: 50 
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tf rofP-^±2Hl LT3l#le]£ *atf# <=. #V ^7t*. 0 2 4 

-twm& (5i) a^ro&j^wfc^uwjsftafc, 

^-tvtta^HK (5 3) *^U^$ixrffit» (SI 
1) S:4>LTA*IUK (5 4) ^LXxV i?*sm& 

(5 2) l-A7l£*b-5r tt-4-So 

[00 3 2] t&fcTii^— ^ATJB^SW^ (Vss) sflS 

3ce-e*>«as**.fcjKia^tx rto» (si) 
\z.m?i£tiznBM (vss) tx^^ymiss (52) 

(Vss) troiBUcWBWfc^^/jrtl 

ttaa^c (sii) <nmms®&i-±m-z 

ZtX\ 7*4 V?*/Mh]B& (5 2) C9BtT^{C$) 9 , -<>v< 
-#i>fe*4A*0B (3 4) lr«t5MO S h7> 

[0 0 3 3] La»U *ISIS0e«Sfcfi54iN»#36jBtcJ: 

®3c75HISff^i:|^«|}cLT, flHHft (Sll) 
tl» (Vss 2) iroffllcBWHWlcllffiaas^CTBf 
3t<0«(fl36S:fflA.fc»*|ctt, fSlflHSg (HK 3 ) iS» 
ftsL-CwftMSiSiftU (SI 1) irm^ (V 

ss2) ir^^iiLTI5^m&{-45<0-e, ATllHJSS 

(54) ^Srfll^-rSMOS h?y^^ 

(qi) coy— h - y — xisi(o«iaasiaafc±# ut, 

:©MOSh7^? (Qi) coy— N^fbK^« 

-r a r t ^ffi^wih-r s r t ^t?# 

[00 34] 4*3. **JSfl2J&-et±, ft (Sll) 

(v ss ) bcorm^mmm (hk3) srKtt^ 

mm (vdd) (sii) t<Dm\z.$mmi&*?st. 
ttfet), @2 5id^-ri5{-m^ (vdd) tflMHft 
(si i) tcor^, «rm (vss) tmmk (s 1 d 

koMomttWtmK (HK3, HK 4) §:s9:ttfc# 

[0 0 3 5] (5) m5<7>nmmm 
tn¥m#m&ff>—m&m 2 6 t-^-r « 026 i^-rx 5 

icr(7?^Si4T-7-ay|H]S& (6 1) , ttiTJlUSSS (6 

3) , A73l*a[lISg (6 5) frbteZT-tafUk. V s 

4*?9)\^H& (6 2) i:A77lHlifg (6 4) kt^^f 

<t*9/vto&&^ wi^m^m (sii) x-temzii 

[0036] T-7-n y^C^SMSffili^ 1 CO^MM (V 

ddi, vssi) frbmi&zti, is?jm<nwmmjE 
am2(DmMffit (vdd 2, vss 2) n>>t3m&&tv2>. ' 

tlbl-iUmmte (HK 5) fcfrL-CS8tt$4xrv«. * 

yua5i±^2c7)iHisg<7?-0!i-efca o m$ (vdd 

l ) ttJB i ©iMffi«©«|»<o-WT?*^T«M!i 
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hicmMM (vdd2) \±m2<Dum!SLm<DmmM<o— m 
T-fcoT, mmM (vss2) tem2<D&mmM<7ymMM 

[0 0 3 7] flVEM (HK 5) tt, g2ffi® (Vdd 1 ) 
{C-£<7> ^fl^SK*^ ttSRRfc (Vss2) \ZXz<T>V 

^MOSh7^^ (Tl) fiS^H (Vssl) ^ 
^coy— ^3ftSS8K**u a2K» (Vdd2) t^coKW 

MOS h7>^^ (T2) WJj* (Vddl) fcl-t 

©Ku>f^iS88»**u BSffifi* (Vssl) (c^coy-^ 

OSh7^^ (T3) b, MWfM (Vdd2) ^(7} 
Fu^^mm^ti, WMM (Vss2) lc-£(Z>y— 

Sh7>^^ (T4) ir£r*U RWKtfSF?- (NT) 

R^artT, (si i) icaaxs««s:te« 

[0 0 3 8] 4fe ^fl-^COMOSh^^ 
(T1-T4) (j:»t)pf^^^MOSh7 
Vv^*T&6 0 ±1E»»£<fc*btf, 7tn^E» (6 
1) 35»?>«*ftSU*EIK (6 3) ^LTttWStU « 

(SI 1) HttT-V^/^ -f >V<— 

feftSAAEBS (6 4) fc:A*£*u 7^^*/HhB5 
(6 2) (C^ig^^o 

[0 0 3 9] r(50ir#, <£H[h13§ (HK 5) Ji0 2 8*C 

^v>x* (ti-t4) aa»f«^i:ft<. vsm 

(Vddl) tlEi (Vss2) , WRR (Vssl) tffi 

as** (vdd 2) , (vddi) tmrnm (vss 

1) , S3?J& (Vdd 2) kfgMM (Vss 2) 

[0 0 4 0] L^L_t|23Sg^V>T, ffttJPSSHF- (N 
T) ^liS^T- (Vssl) 36>6H2 6lc*t-J:5ftf— 
C^ISfc (SR) &Atl£tltlW&\^Z, mi COM 
OS^7^^ (T1-T4) }CB5®/±C0^^T^ 

MB (Vssl) ^|2OM0Sh7^^ (T2) -* 
l4WMOSh7^^ (T4) -»flEIR» (Vss2) 
i:i^5IBfc"C* SfcfiJg3<E>MOS h?y^^ (T 
3) -^SK&ft (Vddl) ^BlCDMOS b^lsi?*? 

(ti) -sarj» (vss 2) t^5&sx\ mmm (v 
ssi) tmmM (vss 2) 3fiM5isia«stet*o. mos 

h^vU* (Ql) <o^— W»«*^C*riSraW3 

«uhf*r.i*s"5riBKft« 0 » (vddi) *d 

[004 1] £ *blC N (226 —@ 2 8 tCTrrr J: ? 4MO 50 
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Sh7^^ (Ql) M8aBS:WJh-r*»& 
IS^MOSh^^^ (T3) fe£VMi^4(0 

Mosh7^^ (T4) &m\Jtmematxb+ 

(HK 5) ttt, 0 2 6^ttpft*;H(OMOSh 
^vS^^fcfliV^TV^aas, 0 2 7{^-TJ;5l-n^-)r 

^fcfi. (Til) , (T12) . (T 

13) , (T14) <D<f— Vtfcm&M(DV—*/ KU 

-Y >-£r^i§ L-CV^jStfXWSia 2 6 ic^irp^^^m 
COMOS h9v^#*:fflv^fc«ilE»4:JWca 0 rco 
05gT-{i, £<A>>JB#l-teia 2 7 ic^T J; 5 ftfflre 

[004 2] *fc, 028 td^i-J: 5 MO SF7> 
^^^fe(Jfc^-Yah-K (Dl) , (D2) , (D 
3) , (D4) fefflU^Tt>RW^a»«:»i-*. 

[0 0 4 3] 

S«fcJ:*Ui* IglcDl^g^ ^2(7)lHl3g<h, fg-^ 

t , us i (D^mm&/^mmn(omMM tm2 <D&m$L 
i <onim^miSM(omm tm2 ammsm 

im\/mmmmmMm tn.2 (D^wm\/-mMm<D 
nMmk<DmtiLm&*z<%:?>?ki,x^ *<Dwtm 

mmct£z><Dx®:5&<D x 5 ^m^m^mm^im tr± 

i?x#<Dt?-bmfiL&?@&\z±g.L,x, A*iaasr«^ 

[0 0 4 4] *«Mic«s¥a|:flc3SBtcJ:tuJ % 

m\<D^mt, m2<D]»mt, m^-mt, m^mtm2 

iM«LT_h#L, t^V ^^yHtt<OA*lElKS:«*-rSM 
OS h7^^^^- h«<£3fi*iBflK±#UT\ A^7 

[0045] ^^>ic. *wn\mz^mmm\z£ti& 
i%mm&$:mrZ)<DX\ m^\^mm^mv^f>^fj: 



(8) 
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im 1 1 *3m<»% i (o-mmmm\m^^mwmm.^ 

[0 2 ] *&W<Dm 1 »»£^Ic:^^^Ie]SS (HK 

i, hk 2) &mm-tz>mi <vm&mxhz> 0 

[03] m£<8mB}3& (HKl, HK 2) SrfftUHI-S 

[04] |i!|D<{*SHeIS& (HKl, HK 2) SrlftHJ-f-S 
^3cD|HlS§iaT-fcSo 10 

[05] |5]C<f*»lElSg (HKl, HK 2) &t&W1-Z 
^4OHSS0T'$5-5„ 

[06] mC<$m\E}V§ (HKl, HK2) 

[07] mz<i%m®& (hki, hk 2) *mw-tz> 

^6W|H]Sg0T'fo-5o 

[08] p]C<f*»[E]Sg (HKl, HK 2) Srtft^-T^ 
^7CO|HlSS0-efc-5o 

[09] i^c<«»iHia§ (hki, hk 2) &mw-r% 

f8©@fflt'fe5„ 20 
[010] mC<$m®& (HKl, HK 2) srtft^-r 

[0ii] *wncomi<ommMmim%¥mftmw.z 

[012] ^|g^^lc7?^5£^^#s^^gS: 
lft^Th3|g3CD0-e£>3„ 

[013] *mw<Dm2<DmMitm^mz¥mfcmwz 
[0i4] *wn<Dm2<om^m\mz*mfcgkW.* 

lftBJ-rS^2<7)0T&5„ 30 
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[015] ^^W«3roHffi^ffi{c#^^^S?r 

tsy^-rss? i co0T-fcs<, 

[016] *wn<vm3<o^rM\m^$mm'& (h 

K3) ?rtftBJ-rs^lc7)lHlSS0T'^S„ 

[017] m^<mmi& (hk3) *mm-z>m2<D 

IUSS0-Cfo-5„ 

[018] I^C<^[h1S§ (HK 3) £fft^-r-5Sl3c£> 
[slSg0T-fe-5 o 

[019] *mm<Dm3<DmmMm\mz,im»$iW& 
s&w-rz>m2(DmT'tb?> 0 

[02 0] ^5l^(D^3(7?IISfe^tc#SiS:B|[HlSS (H 

K4) zmm-tzmi (Dmmmx&z* 
[02i] isid<«:^[his§ (HK4) *mn-tz>m2<D 

[022] i5ic<i*«[Hiss (hk4) *wm-z>m,3<D 
igss0T'feSo 

[023] 3 comMMmc&zimfrmwz 

mw-tzm3<Dmxhz 0 

[024] ^fgHH <r>m 4 ooH^ffilc# s ¥3ff£g|g£r 

m.m-r^mi(r>mxh^ 

[025] 4 (Dmrnrnmim & imwrnw* 

®mtz>m2<Dmxtbz> c , 

[026] *&W<Dm 5 WSIffi^l^S^fr^^ 

tai^-rs^ic90T-fcs o 

[027] *mwmm 5 wnss^i^s^^g^ 

[028] *.%m<om 5 «i^^(c#.5^^e* 

[029] &*<D?$mMm-tz>wi i w0T-fcs„ 
[030] ^wRaMSrtftB^-r 2 roax-fes. 
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